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FAILURE MODES EFFECTS ANALYSIS (FMEA} ~ CRITICAL HARDWARE
NUMEBER: 06-1B-0532-X

SUBSYSTEM NAME: ARS - COOLING :
REVISION: 4 oar2£/m3

PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LBU : HUMIDITY CONTROL HEAT EXCHGR MC521-0008-0002
HAMILTON STANDARD SV7EES04 4
PAAT DATA

QUANTITY OF LIKE ITEMS: 1

FUNCTION:

HEAT EXCHANGER, HUMIDITY CONTROL, REDUNDANT COOLANT LOOPS/SINGLE AR
LOOP

COOLS CABIN AIR BELOW DEW POINT TO CONDENSE EXCESS MOISTURE AND
REMOVE EXCESS CABIN HEAT.
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SURSYSTEM (ATMOSPHERIC REVIT. FMEA N& QE-1B ~0552 =4 REV:08,/07/8¢2
ASSEMELY :HX - HIUM & TEMF CONTRSL CRIT. FUNC: 7
PN RI IMC421-0008-00032 Coor CRIT. HIW: 2
P/R VENDOR:SV755504=-4 HAM 5TD VEHICLF 108 193 104
QUANTITY :1 EFFECTIVITY: ] X X

FHASE(S): FL Lo X 00 X bo - 1a

B= &=

PREPARED BY:

DES N. XK. DUaNE
REL N. L. ETEISSLIN
28 0. STOICA

ITPN:
HEAT EXCHANGER = HUMIDITY CONTROL, REDUNDANT COQLANT LOQPS/SINGLE AT

LDGP

FURCTION: .
COOLS CAEIN AIR BELOW DEW POINT TC CONDENSE EXCESS MOISTURE ANT REMC.

EXCESS CABIN HEAT.

FAILURE MODE: -
EXTERNAL LEAFACE, AIR

CADSE{S) :
MECHANIGCAL SHOCE, VIBRATION, CORROSION

EXFTECT(5) ON:
(AYSURSYSTEM (B) INTERFACYS (C)MISSION (D) CREW/VERICLE

(A) DECREASE IN CABIN FAN DELTA PRESSURE. REDUCED AIR COOLING.

{B) REDUCTION OF AIR FLOW THROUGH HUMIDITY CONTROL HEAT EXTHANZZ
RESULTS 1IN AIR QUALITY DEGRADATION (INCREASED CAEIN. TEMPERAATVREE AN
HUMIDITY) AND REDUCTION OF FLIGHT DECK AVIONICS CDOLING. INCREASE
TEMPERATURE QF FLIGHT DECK AVIONISS LRU'S.

{€) POSSIBLE PARLY MISSION TERMINATION FOR SIGNIFICANT DECREASE ¢
AVIONICS COOLING.

(D} NO EFPECT. EARLY MISSION TERMINATION WILL FPRECLUDE LOSS C
CREW/VEHIGLE ..

DISPOSITION & RATTONALE:
(A) DESIGN (B)TEST (C)}INSPRECTION (D) PAILDURE HISTORY (E)SPERATIOWAL USE

{A) DESTICM
HEAT EXCHANGER MOUSING IS A .347 CRES ASSEMBLY WITHM HEADERS WELDED T
CORE. MINIMIM THICKNESS 18 0.030 IN. DESIGN FLOW RATE IS 432 - 153
LB/HR. HEAT EXCHANGER HAS NO MOVING PARTS AND OPERATES AT LOW PREZZURE
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SUCH THAT GROSS EXTERNAL LEAFKAGE RESULTING IN LOSE OF AVIONICS OO N&
CAPABILITY IS CONSIDERED REMOTI. :

{B) TEST
ACCEPTANCE TEST ~ LEARAGE TEST VERIFIES IXTERNAL LEAKAGE RATE oF LESS
THAN 0.01 LB/MIN AIR AT 70 P WD DELTA P OF 5.0 - 5.2 INH2Y, FROGE TREL
AT 135 PEIG ON THE WATER SIDE WITH NO DEFOEMATIONM.

QUALIFICATION TEST - RANDOM VIBRATION SPECTRUM QF 30 TC 150 HZ INCRELS ™
AT 6§ DB/OCTAVE TO 0.03 Ga*2/EZ, CONSTANT AT 0,03 G#+2,/HZ FROM 1%0 TO ~r¢
Hd, DECREASING AT & DB/OCTAVLE FROM 1000 TD 200 M2 FOR 40 MINUTES PTh
AXIS IN THREE ORTHOGONAL AXES. DESIGH SHOCK = THREFX TERMINAL SAWTCOTH
FULSES QF 20 & PEAK AMPLITUDE AND 11 M5 DURATION APPLIZD IN BGTH
DIRECTIONE ALONG EACH OF THREE ORTHOGONAL AXES. ATP PERFOAMED To VEAIF
LEAXAGE.AFTER SHOCEK AND VIBRATION TESTING.

IN-VEHICLE TEETING - CABIN FAN DELTA-F IS MONITORED CONTINUQUSLY WHEN ™
VEHICLE IS POWERED UP.

*
CMRSD = CARIN FAN DELTA-P IS5 MONITORED CONTINUOUSLY WHEN THE VEHILLE I3
POWERED UP DURING TURNAROUND AND SERVES AS AN INDICATION OF EXTERMAL
LEAKAGE.

(C) INSPECTION .
RECEIVING INSPECTION

RaW MATERIAL AND PURCHASED CCMPONENTS REQUIREMENTS ARE VERIFIED 2V
INSFECTION. PARTS PROTECTION IS VERIFIEDR BY INSEECTICON

CONTAMTNATION CONTROL

EYSTEMS FLUID ANALYSES FOR CONTAMINATION ARE VERIFIED BY INSPECTION.
CONTAMINATION CONTROL FLAN IS VERIFIED BY INSPECTION. OSONTAMIMATC-OY
CONTROL PROCESSES AND CLEAN ARFAS ARE VERIFIED BY INSPFECTION.

ASEFMBLY /TNSTALLATION "
MANUFACTURING, INSTALLIATION AND ASSEMBLY OPERATIONS ARE VERIFIFD BY
IREPECTION. SWMELT METAL PARTS ARE INSFECTED AND VERIFJED 8Y INSFECTION.
SURFACE FINISHES VERIFIED BY INSPECTION. DIMENSIONS VERIFIED BY
INSPECTION

CRITICAL PROCESSES
WELDING I5 VERIFIID BY INSPECTION. ALL WELDS ARE STRESS RELIEVED AFTER
WELDING, VERIFIED BY INSFECTION. BRAZING IS VERIFIED BY INSFECTION.

NONDESTRUCTIVE EVALUATION

HEADER WELDS TD THE TUBES ARE PENETRANT AND X=RAY INSPECTED. OTHEIR
WELDS (MOUNTING PADS AND HEADER WELDS TG THE CORES) ARE PENETRANT AND
10X MAGNIFICATION VISUALLY INSFECTED. BRAIES ARE VERIFIED BY FROOF AND
LEAK TESTA.

TESTING
INSPECTION VERIFIES THAT RESULTS OF ACCEPTANCE TESTING AND FLOWRATIS AR
WITHIN SPECIFIED LIMITS.
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AANDLING,/ PACEAGCING
HAWDLING AND PACKAGING REQUIREMENTS VERIFIED AY INSPECTION.

(D) FPAILUR® EISTORY
NO FAILURE MISTORY APPLICABLE TO IXTERMAL LEAKASE, AIR FAILURE MaDE .
THE HUMIDITY CONTROL HEAT EXCHANGER HAS SUCCESSPULLY PERFORMED WITHOU™
FAILURE THROUGH THE :URATION OF THL SHUTTLE PROGRAM.

(E) OPERATIONAL DSE
1. CREW RESPONSE
SYSTEMS PERFORMANCE TROUBLESHOOTING.

2. TRAINING
SURRENT ECLSS TRAINING COVERS "ME LOW CAHIN FAN DELTA-P EFFECT Of =+
FAILURE AND THE POTENTIAL RECONFIGURATION.

J4. OPERATIONAL CONSIDERATIONE

A. REAL TIME DATA SYSTEM ALLOWS FOR GROUND MONITORING,
B. POTENTIAL REAL TIME IFM REFPAIR ATTEMPT IF ACCESSIBILITY PE%ﬁITS.
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